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Preface
The present issue contains the main contributions to the International Colloquium on
Graph Theory held at Dornfeld (Germany), April 8{11, 1997, dedicated to H. Sachs
on the occasion of his 70th birthday.
When H. Sachs had just celebrated his 50th birthday we independently got in close
contact with the research group ‘Graph Theory’ at Ilmenau which existed as an active
school already since 1963 when H. Sachs had become a professor at the Ilmenau Insti-
tute of Technology (now Technical University). He had founded this school together
with Gabriel A. Dirac who held a position for one year at Ilmenau 1963{64.
H. Sachs’ interest in and association with graph theory have their roots in the pe-
riod 1953{63 when he had worked at Martin-Luther University Halle-Wittenberg as
a scientic assistant to Herbert C. Grotsch: a pupil of Paul Koebe, who had become
famous once by his research on conformal mapping before World War II, and again
by his graph theoretical results | in particular, by his celebrated Three-Colour Theo-
rem for planar graphs without cycles of length three | after World War II. So, after
some research in algebraic number theory (Diploma 1953), H. Sachs wrote his doc-
toral dissertation under the supervision of H.C. Grotzsch on isoperimetric inequalities
in Mathematical Physics, especially for conformal parameters (Dr. rer. nat. 1958), and
his habilitation dissertation ‘On the numbers of trees, forests, and circuits of given type
in given graphs’ (Dr. Habil, 1963).
In the fall of 1959, H. Sachs spent two months in Budapest where he met all the
renowned Hungarian mathematicians of that time: P. Erd}os, L. Fejes-Toth, T. Gallai,
G. Hajos, R. Peter, L. Redei, A. Renyi, B. Sz}okefalvi-Nagy, P. Turan and others; he
often emphasized that, during that short period, he received a plethora of mathemat-
ical inspiration from all of them, especially from Tibor Gallai, Paul Erd}os and Paul
Turan.
Once in Hungary, he participated in the world’s rst conference dedicated to graph
theory (and nothing else) held in Dobogok}o, October 1959: there he met, and made
friends with, C. Berge, G.A. Dirac, J. Mycielski, C.A.B. Smith, A.H. Stone and W.T.
Tutte. This conference inspired him to organize himself a meeting at Halle University
| the rst graph theoretical conference in Germany | which took place in the summer
of 1960 and had among its participants C. Berge, G.A. Dirac, H.C. Grotzsch, G. Hajos,
O.-H. Keller, A. Kotzig, G. Ringel.
This colloquium initiated a series of conferences all of which | except for the rst
one | took place in the vicinity of Ilmenau, embedded in the beautiful scenery of
the Thuringian Forest: Manebach, 1967, Oberhof, 1977, Eyba, 1984, Eisenach, 1990,
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Elgersburg, 1996, Dornfeld, 1997 (H. Sachs, though born at Magdeburg, far away from
Thuringia, loves this country with its hills and forests and has never been prepared to
leave it).
Between 1968 and 1971, in order to meet the need of graph theoretical textbooks
for students in both parts of Germany, he and his coworkers wrote an Introduction to
the Theory of Finite Graphs, Parts I and II (in German) which appeared in 1970=72,
simultaneously with Klaus Wagner’s book ‘Graphentheorie’; seen from a today’s point
of view, it is really a pity that these books were not written in English, a fact which
obstructed their worldwide distribution.
Since 1959, H. Sachs has contributed much to the development of the theory of
graph spectra which is now a well-established discipline of graph theory: between 1962
and 1983, partly together with his students, he published about 15 papers concerning
the relations between structure and spectrum of graph. This work | together with
the ndings of other researchers | resulted in the monograph ‘Spectra of Graphs’ by
D.M. Cvetkovic (Belgrade), M. Doob (Winnipeg) and H. Sachs (1980, 1982 and 1995;
translated into Russian 1984).
H. Sachs has been a member of the editors’ boards of eight journals and book series,
among them the following: Journal of Combinatorial Theory (B), Discrete Mathematics,
European Journal of Combinatorics, Combinatorica, and Mathematics and Chemistry
(MATCH). He acted as a referee for many more journals: the high quality of mathe-
matical publications has always been one of his main concerns.
A characteristic feature of H. Sachs’ philosophy of how mathematics should be han-
dled | in education as well as in research | has always been his demand for precision
and clarity: he considers a problem as ultimately solved only after the proofs (and other
conceptual constructs connected with the problem) have been boilted down to their sim-
plest possible (not necessarily shortest but most comprehensible) form such that their
representation, avoiding formal ballast, makes the situation transparent and puts the
essence into evidence. This attitude has exerted a great inuence on the working style
of all of his pupils. Between 1966 and 1988 he supervised the doctoral dissertations
of 26 of his students.
Up to now, together with his co-authors, H. Sachs published about 80 major pa-
pers on various topics, mainly on graph theory (graph spectra, colouring problems,
matching theory and other elds) but also on intrinsic divisors of some sequences in
algebraic number elds (1957) and on particular variational methods in the theory of
isoperimetric inequalities in conformal mapping and mathematical physics (1958{60).
A couple of years ago chemists had detected, isolated and synthesized the ‘Fullerenes’
(aromatic compounds consisting of big pure carbon molecules with many hexagons and
12 pentagons each); he turned his interest to this new eld of application with so many
challenging problems for graph theorists. Horst Sachs being as active as ever, we wish
him much success and many beautiful results in his new eld of investigation.
We, the organizers of the conference and guest editors of this issue, thank the
attendees for their participation, the authors for their contributions, the referees for their
careful work and Barbara Hamann and Ute Leithold for their assistance. In particular,
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we are much indebted to Peter L. Hammer, Editor-in-Chief of Discrete Mathematics, for
enabling this issue to appear, and to Nelly Segal for her permanent help and competent
advice.
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